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@ Seal assembly for movable window for a vehicle. 

(57) A seal assembly (10) for a movable window 
pane (46) which is raisable or lowerable in a 
vehicle window opening includes a one-piece, 
dosed-loop constnjction v^hjctvSisW 

toggw^^'ta to 
be "secured along the periphery of a window 
opening and to provide continuous sealing en- 
gagement with the interior and exterior 
peri^ery of the movable window pane. ^He^^ i 
^0i^^^0^^^^^l^r^Ql^ replaces a plural itjj^ cif 
ii^SK/iduai' 1s<lallng^^ which are con- 

ventionally used to provide the weather seal 
between a vehicle window opening and a mov- 
able window pane which slides up or down to 
open or dose the window opening. 

A method for forming a one-piece, dosed- 
loop seal assembly indudes the steps of mold- 
ing an inner sealing element (28) having a 
continuous, dosed-loop structure, molding an 
outer sealing element (30) having a continuous, 
dosed-loop structure, and then securing the 
sealing elements together to form a one-piece, 
dosed-loop sealing member adapted to seal 
; t)etween a vehide window opening and a win- 
dow pane which can be raised or lowered within 
the opening. 
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This specification relates to weather seal assem< 
bites for movable window panes in automotive vehi- 
cles. In one general aspect it proposes a unitary, 
closed-loop seal assembly which provides continu- 
ous sealing engagement with both the interior and ex- 
terior periphery of a movable window pane of a vehi- 
cle door. In another general aspect it relates to meth- 
ods of making such assemblies, particularly as a uni- 
tary closed-loop seal assembly having interior and 
exterior sealing elements which co-operatively pro- 
vide continuous sealing engagement about both the 
interior and the exterior periphery of a movable win- 
dow pane. 

Conventional seals for movable window panes in 
automotive vehicles generally include a plurality of in- 
dividual sealing strips including, for example, individ- 
ual glass runs, header, and inner and outer beltstrips. 
The assembly process for conventional movable win- 
dow seals is generally cumbersome and time con- 
suming, requiring the separate sequential attachment 
of each individual sealing strip to the window opening 
of the vehicle. In addition, the use of a plurality of in- 
dividual sealing strips to seal a single window opening 
often results in gaps between adjacent edges of indi- 
vidual sealing strips. Gaps between adjacent sealing 
strips are undesirable because they are aesthetically 
unpleasing, and can often allow water and air leak- 
age, along with the noise and draftiness associated 
with air leakage. 

Another disadvantage with conventional seals for 
movable window panes in automotive vehicles is that 
the sealing strips are generally extruded and there- 
fore have a constant cross sectional shape and size, 
thereby effectively restricting the contours of doors 
utilizing such sealing strips to relatively simple geo- 
metric structures which are substantially free of off- 
sets, indentations, and the like In the window open- 
ing. 

The dimensional reproducibility of extruded arti- 
cles is also non-ideal, with typical dimensional varia- 
tions being about ±4 percent Variations of this mag- 
nitude can result in unsightly discontinuities between 
adjacent installed sealing strips, and can lead to 
waste due to the rejection of sealing strips having in- 
tolerable dimensional variations. 

In addition to assembly problems which result in 
high labor expenditures and problems relating to gaps 
in the assembled seal, a relatively large number of 
steps are required during the production and handling 
of all of the individual sealing strips, especially when 
the individual sealing strips required for a window 
opening are different from one another. 

U.S. Patent No. 4,809,463 to Schroder et al. dis- 
closes a window frame for movable windows in auto- 
motive vehicles. The frame is an extruded rubber pro- 
file comprising a pair of sealing strips which are con- 
nected as one piece by a connecting bridge which 
rests against the edge of a window. The connecting 



bridge is separated from the sealing strip in the region 
of the lower edge of the window cutout to enable pas- 
sage of the movable window pane. The window frame 
has ends which are butted and butt vulcanized, there- 

5 by eliminating gaps in the seal. The window frame 
disclosed by Schroder et al., however, has substan- 
tially ail of the other disadvantages associated with 
extruded sealing strips, including limitations relating 
to constant cross sectional shape and size, and rela- 

10 tively high dimensional variations. In addition, the 
butt vulcanized joint will tend to have an unpleasant 
appearance. The frame and seal assembly of Schrod- 
er et al.. like other extruded weather sealing strips, 
are not readily adaptable to accommodate complex 

15 window contours having offsets, indentatbns and the 
like.. 

Accordingly, a weather seal assembly having a 
continuous closed-loop structure which is free of 
gaps and which does not require any butt vulcanizing 
20 or other jointing steps during installation, thereby sim- 
plifying manufacturing and install atton while provid- 
ing a better appearance and allowing for adaptation 
to complex window contours, would be highly desir- 
able. 

25 Aspects of the present proposals are set out in 

the claims. 

In one aspect we propose an assembly which 
comprises a one piece, continuous, closed-loop seal- 
ing strip which is free of any discontinuities and which 

30 does not require any jointing operations, such as butt 
vulcanization, to complete installation of the seal as- 
sembly onto a window opening of an automotive ve- 
hicle door. Such an assembly may therefore replace 
the plurality of individual sealing strips such as pillar 

35 or glass run sealing strips, header or top run sealing 
strips, and inner and outer beltline sealing strips, 
which are typically utilized, thereby simplifying and 
reducing the number of steps required to manufacture 
and install the window seals. One proposal herein is 

40 a single continuous loop which is adapted to be se- 
cured along the periphery of a window ening, so pro- 
curement, inventory, and handling procedures may 
be simplified. The absence of gaps in the sealing as- 
sembly provides for a more aesthetically pleasing ap- 

45 pearance, eliminates draftiness and noise associated 
with air leakage, and eliminates water leakage. 

In accordance with another proposal herein the 
seal assembly is a molded article as opposed to an 
extruded article, thereby providing a seal assembly 

50 having an improved appearance and eliminating the 
problems associated with extruded sealing strips, in 
particular, molded articles exhibit improved produc- 
tion repeatability when compared with extruded arti- 
cles. Dimensional variations for molded articles are 

55 typically about ±0.05 percent as opposed to about ±4 
percent for extruded articles. Accordingly, such mold- 
ed seal assemblies are expected to have a more con- 
sistent high quality appearance, substantially free of 
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significant dimensional variations. In addition, con- 
sistent production repeatability is expected to result in 
reduced waste on account of fewer rejections based 
on intolerable dinnensional variations. Another advan- 
tage of molded weather seal assemblies is that they 5 
can be molded into more complicated shapes than 
are possible with extruded weather sealing strips, 
thereby providing a simple but effective means for 
weather seating vehicle window openings having rel- 
atively complicated contours including offsets, inden- io 
tations and the like. 

In accordance with one preferred feature, |fi*e;,| 



"^iaM^li^by allowing for the fabrication of various is 
colored seal assemblies which can be color coordin- 
ated with the exterior body panels of a vehicle. 

The seal assembly is preferably fabricated by 
molding a continuous, closed-loop Inner sealing ele- 
ment and a continuous, closed-loop outer sealing ele- 20 
ment, and then securing the inner and outer molded 
sealing elements together to form a unitary, continu- 
ous, dosed-loop sealing assembly for weather seal- 
ing between a window opening of a vehicle and the 
periphery of a movable window pane which can be 25 
raised to close the window opening. The sealing as- 
sembly is adapted to be secured to the periphery of 
a vehicle window opening with the interior and exter- 
ior elements cooperating to provide continuous seal- 
ing engagement with the interior and exterior periph- 30 
ery of a movable window pane. 

In accordance with another preferred aspect, the 
seal assembly is fabricated In an injection press with 
a horizontally opening platen. The mold has an inner 
seal die which together with a removable divider plate 35 
defines an inner seal mold cavity, and an outer seal 
die which together with the removable divider defines 
an outer seal mold cavity. The material used to form 
the seal elements is preferably a thermoplastic elas- 
tomeric material such as EPDM rubber. The seal as- 40 
sembty is formed by positioning the dies in the closed 
position with the removatrfe divider sandwiched be- 
tween the inner and outer seal dies, then simultane- 
ously injecting a thermoplastic elastomeric material 
into the inner and outer sea! mold cavities to form the 45 
inner and outer sealing elements. After the inner and 
outer sealing elements have been formed, the mold 
is opened and the divider plate is removed. Adhesive 
materials are then applied to selected surfaces of the 
inner sealing elements, outer sealing element, or so 
both. Optionally, a flock adhesive and flock may be 
selectively applied to surfaces which are designed to 
resiliently and sfidably engage and seal against a win- 
dow pane. The mold is then again closed without the 
divider between the inner and outer seal dies and of>- 55 
tionally heat is applied to bond the inner and outer 
sealing element together into a one piece sealing as- 
sembly. The mold is once again opened and the fin- 



ished seal assembly is removed. Alternatively, in- 
stead of flocking, a conventional low friction coating 
can be applied to the selected surfaces designed to 
engage the window pane in order to reduce friction 
between the seal assembly and the window pane. 
The foregoing fabrication process permits concurrent 
molding of both an inner sealing element and an outer 
sealing element, and subsequent bonding of the inner 
and outer sealing elements in a single molding appa- 
ratus. 

BRIEF DESCRIPTION OF THE FIGURES 

Fig. 1 is an elevational view of a particular em- 
bodiment of the proposals; 
Fig. 2 is a cross sectional view of the A-pillar side 
portion of the seal assembly installed in the win- 
dow opening of a vehicle door; 
Fig. 3 is a cross sectional view of the header por- 
tion of the seal assembly installed in the window 
opening of a vehicle door; 
Fig. 4 is a cross sectional view of the B-pi!lar side 
portion of the seal assembly installed in the win- 
dow opening of a vehicle door; 
Fig. 5 is a cross sectional view of the inner and 
outer bettline sealing strips of the seal assembly 
installed in the window opening of a vehicle door; 
Fig. 6 is a cross sectional view of an optional 
downwardly depending glass run extension of the 
seal assembly installed in the window opening of 
a vehicle door. 

Fig. 7 is an elevational cross section of a rnolding 
apparatus for molding a seal assembly; 
Fig. 8 is an elevational cross section of the mold- 
ing apparatus of Fig. 7 with the mold open and 
with the divider plate removed; 
Fig. 9 is an elevational cross section of the mold- 
ing apparatus of Fig. 7 with the mold open and 
showing robotic means for applying adhesive and 
optional functional coating; 
Fig. 10 is an elevational cross section of the mold- 
ing apparatus of Fig. 7 showing the mold closed 
with the divider plate removed; 
Fig. 11 is a cross-sectional view of the A-pillar 
side portion of an alternative preferred embodi- 
ment; 

Fig. 12 is a cross-sectional view of the header 
portion of the alternative preferred emt>odiment; 
and 

Fig. 13 is a cross-sectional view of the B-piliar 
side portion of the alternative preferred embodi- 
ment. 

The proposals will now be described with refer- 
ence to application in a typical front seat door having 
a movable window pane, ije^ a raisable and lowerable 
sliding window pane. It will, however, be readily un- 
derstood by those skilled in the art that the features 
and principles described here are generally applica- 
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b!e to a variety of sliding window panes requiring 
weather seals, including various passenger side 
doors or back doors having movable windows with 
similar or different shaped window openings, such as 
complicated window opening contours having offsets 5 
Indentations and the like. 

An elevational view facing the outboard side of a 
seal assembly is shown in Fig. 1. The seal assembly 
1 0 is a one piece construction having a pair of laterally 
spaced side portions 12 and 14. a header portion 16, io 
and a pair of parallel spaced opposing beltline sealing 
strips 18 and 20 (shown in Fig. 5) which connect the 
A-pillar side portion 12 with the B-pillar side portion 
14. The outer beltline sealing strip 18 is spaced from 
the inner beltline sealing strip 20 (see Fig. 5) to define 15 
an opening through which a movable window pane 
can be raised or lowered. The side portions 12 and 14 
together with'the header portion 16 and beltline seal- 
ing strips 18 and 20 define an opening which substan- 
tially coincides with the window opening of a vehicle 20 
in which the seal assembly is to be utilized. The seal 
assembly is formed of a resilient elastomeric materi al 
preferably having low friction surfaces which slidingly 
and sealingly engage the peripheral surfaces of a 
movable window pane. The seal assembly can also 25 
include a pair of downwardly depending glass run ex- 
tensions 22 and 24 which are adapted to be secured 
to the internal window pane guides of a vehicle door 
having a movable window pane. The extensions 22 
and 24 are not generally provided for weather sealing 30 
purposes but instead serve as nonabrasive, low-fric- 
tion guide liners for promoting smooth movement of 
the movable window pane as it is being raised or low- 
ered. Accordingly, the extensions 22 and 24 can be 
formed as separate pieces without departing from the 35 
main purpose which is to provide a seal assembly 
which is sealingly secured along the periphery of a 
window opening and which has interior and exterior 
sealing elements providing continuous sealing en- 
gagement with both the interior and exterior periphery 40 
of a movable window pane. 

A cross section of the A-pillar side portion 12 of 
the seal assembly 10 installed in the window opening 
of a vehicle door is shown in Fig. 2. As is well known 
in the art, the window opening of a veh icie door is tyj>- 45 
ically defined along the top and sides of the window 
opening by a substantially continuous U-shaped 
channel which is rigidly secured either directly or In- 
directly to both the doorframe and to inner 23 and out- 
er door panel parts 25. The U-shaped channels such so 
as channel 26 serve as rigid underlying guide means 
for the movable window pane and as retaining means 
for the seal assembly which is generally secured to 
the U-shaped channels and interposed between the 
channels and the movable window pane. In accor- 55 
dance with the preferred embodiment, the seal as- 
sembly is fabricated from an integrally formed, 
closed-loop inner sealing element28 and an integrally 



formed closed-loop outer sealing element 30 which 
are securely bonded together to form a unitary seal 
assembly. Apj:pf^erre4means fpfe 
^!^lJlen^ Snjs;, to . 1^ 

virjfi?\a projecting 'ridge. 32>i>ylT^crtj^^^^^^ into or 

-l^^iip^P^SriE^^ogl^^ other 
^|^j|!gi?len\<B^^ ridge 32 4rid ifurtx)w 34 are each 
preferably continuous about the dosed-loop of the re- 
spective sealing elements and when mated provide 
an interference fit which secures the sealing ele- 
ments together. The sealing elements can also be se- 
cured or further secured to each other such as by 

^tePilllHijP mating 
surfaciss of the ridge arid7br f unrow before mating the 
sealing elements. 

Various conventional means, such as camming 
projections 36 and 40 which allow the seal assembly 
to be pushed into the channel 26 and engage holes 
or slots in the channel to lock the seal assembly in 
place by means of a stop comprising a flat surface on 
the camming projection which is at approximately a 
right angle to the trailing edge of the camming sur- 
face, can be utilized to secure the seal assembly to 
the periphery of the window opening. 

As shown in Fig. 2, the A-pillar portion of the inner 
sealing element 28 and outer sealing element 30, re- 
spectively, have projecting portions 42 and 44 with 
surfaces which resiliently and slidingly engage and 
seal interior and exterior surfaces of the window pane 
46, respectively. Additionally, a transition portion 48 
is provided to aid in concealing spot or pinch welds 
between and/or on the inner door panel 23 and the U- 
shaped channel 26, and/or to provide an aesthetically 
pleasing smooth transition between the seal assem- 
bly and the inner panel part 23. 

A cross section of the header portion 16 of the 
seal assembly 10 installed in the window opening of 
a vehicle door is shown in Fig. 3. The details of the 
header portion 1 6 are generally similar to those of the 
A-pillar side portion 12. A L-shaped member 58 
serves as a rigid underlying structure and support 
means for the header portion 16 of the seal assembly 
1 0. Suitable means for securing the seal assembly to 
the header portion of the window opening include 
camming projections 54 and 56 which are generally 
functionally and structurally similar to camming pro- 
jections 36 and 40 and which engage slots or holes 
in the parts 58 and 52, respectively. The inner sealing 
element 28 is preferably secured to the outer sealing 
element 30 by means of a projecting ridge 32 and fur- 
row 34 in combination with fusion or adhesives as 
previously disclosed. The header portion of the inner 
sealing element 28 and outer sealing element 30, re- 
spectively, have projecting portions 60 and 62 with 
surfaces which resiliently and slidingly engage and 
seal interior and exterior surfaces, respectively, of the 
upper periphery of the movable window pane 46. 
Transitional portions 64 and 66 provide a smooth. 
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aesthetically pleasing transition between the seal as- 
sembly and the inner panel part 50 and the outer pan- 
el part 52, respectively. 

The details of the B-pillar portion 14 of the seal 
assembly are both structurally and functionally simi- 
lar to those of the A-plllar portion. Fig. 4 is a cross sec- 
tion of the B-pillar side portion of the seat assembly 
10 installed in the window opening of a vehicle door. 
A U-shaped channel 72 serves as a rigid underlying 
structure and support means for the B-pillar side por- 
tion 14 of the seal assembly 10. The U-shaped chan- 
nel 72 is firmly secured as by welding or other con- 
ventional techniques to the door structure such as to 
inner door panel part 69 and outer door panel part 71 . 
Conventional means such as camming projections 68 
and 70 can be utilized for securing the seal assembly 
to a U-shaped channel 72. The inner sealing element 
28 is preferably secured to the outer sealing element 
30 by means of a projecting ridge 32 which is snugly 
received within a furrow 34. Adhesives or fusion are 
preferably utilized to firmly secure the sealing ele- 
ments 28 and 30 together. The B-pillar portion of the 
Inner sealing element 28 and outer sealing element 
30, respectively have projecting portions 74 and 76 
with surfaces which resiliently and slidingly engage 
and seal interior and exterior surfaces, respectively, 
of the window pane periphery. A transitional portion 
78 provides a smooth, aesthetically pleasing transi- 
tion t>etween the seal assembly and the inner panel 
part 89- 

The details of the outer beltline sealing strip 18 
and the inner beltline sealing strip 20 are shown in 
cross section in Fig. 5, wherein the outer beltline seal- 
ing strips 18 of the seal assembly is shown secured 
to a typical vehicle door assembly having an outer 
show panel 80 secured along its top edge to an inter- 
nal outboard panel 82 to form a flange 84 and wherein 
the inner beltline sealing strip 20 is shown secured to 
a flange 86 formed by securing the top edge of an in- 
ternal inboard panel 88 to the top edge of an inner 
door panel 90. The internal outboard panel 82 and the 
internal inboard panel 88 are laterally spaced to gen- 
erally define a volume into which the movable window 
can be at least partially concealed when the window 
is lowered by conventional door window regulator 
means. The inner and outer beltline sealing strips are 
adapted to be secured to flanges 86 and 84. respec- 
tively. The inner beltline sealing strip 20 has a pair of 
downwardly depending wail portions 92 and 94 which 
are spaced to securely received flange 86 therebetw- 
een. The seal assembly is further secured along the 
inner beltline to the flange 86 by a plurality of hook- 
like extensions 96 of wall 92. Similarly, the outer belt- 
line sealing strip 1 8 has a pair of downwardly depend- 
ing wall portions 98 and 100 which are spaced to se- 
curely receive flange 84 therebetween. The seal as- 
sembly is further secured along the outer and inner 
beltlines to the flanges 84 and 86, respectively, by a 



plurality of hook extensions 102 and 96 of walls 98 
and 92, respectively, which engage holes or slots in 
flanges 84 and 86. respectively, along the t)ottom of 
a window opening. The inner and outer beltline seal- 
5 ing strips, respectively, have projecting portions 104 
and 106 with surfaces which resiliently and slidingly 
engage and seal interior and exterior surfaces, re- 
spectively, of the window pane. 

The cross sectional details of the optional down- 
to wardty depending glass run extensions 22 and 24 are 
substantially mirror images of one another and will 
therefore be described only with reference to exten- 
sion 22 shown in Fig. 6. The extensions 22 and 24 are 
adapted to be received in generally U-shaped chan- 
ts nets substantially similar to channel 26 shown in Fig. 
2. The extensions are secured to the U-shaped chan- 
nels by means of camming projections 108 and 110 
which are structurally and functionally similar to the 
camming projections 36 and 40. As with the A-pillar 
20 side portion 12, header portion 16. and B-pillar side 
portion 14 of the seal assembly 10, the inner sealing 
element 28 is preferably secured to the outer sealing 
element 30 by means of a projecting ridge 32 which 
is securely received within a furrow 34. Firm secure- 
25 ment of the sealing elements 28 and 30 to each other 
is preferat>ly supplemented with adhesives or by fus- 
ing the elements together. The extension portions of 
inner element 28 and outer element 30, respectively, 
have projecting portions 112 and 114 with surfaces 
30 which resiliently and slidingly engage interior and ex- 
terior peripheral surfaces, respectively, of the window 
pane 46 to provide for smooth movement of the win- 
dow pane along the generally U-shaped channels 26 
and 72 which guide the window pane as it is raised or 
35 lowered. 

There is shown in Figs. 11-13 an alternative em- 
bodiment The sealing elements of the second em- 
bodiment are generally similar to the first embodi- 
ment and differ primarily in the means by which they 
40 are secured to the door panel parts. Accordingly, 
parts similar to those of the first preferred embodi- 
ment, as shown in Figs. 1-6, are similarly numbered. 

The A-pillar portion of the alternative embodi- 
ment has an inner and outer sealing element 28 and 
45 30, respectively, shown in Figs. 11. The inner sealing 
element 28 and outer sealing element 30, respective- 
ly, have projecting portions 42 and 44 with surfaces 
which resiliently and slidingly engage the seal interior 
and exterior surfaces of the window pane 46, respec- 
50 tively. The projecting portions 42 and 44 can project 
away from the edge of the window pane 46, such as 
is shown in Fig, 2, or toward the edge of the window 
pane, as shown in Fig. 11. A transition portion 48 can 
be provided to conceal spot or pinch welds between 
55 and/or on the inner door panel 23 and the U-shaped 
channel 26, and/or to provide an aesthetically pleas- 
ing smooth transition between the seal assembly and 
the inner panel part 23. A second transition portion 49 
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can also be provided on outer sealing element 30 to 
provide an aesthetically pleasing smooth transition 
between the seal assembly and the outer door panel 
part 25. 

As with the first embodiment, the alternative em- 
bodiment of the seal assembly is fabricated from an 
integrally formed, closed-loop inner sealing element 
28 and an integrally formed closed-loop outer sealing 
element 30 which are securely bonded together to 
form a unitary seal assembly. The inner and outer 
sealing elements can be secured to one another in 
ary conventional manner such as previously descri- 
bed with respect to the first preferred embodiment. As 
snown in Fig. 11 . a plurality of mating ridges and fur- 
rows, resembling a square wave, can be used to pro- 
vide an interference fit which secures the sealing ele- 
ments together. 

In accordance with the alternative embodiment, 
the inner and outer sealing elements 28 and 30, re- 
spectively, are provided with fingers 202 and 204 
which are resiliently biased substantially outwardly 
away from the plane of the window opening in sut>- 
stantially opposite directions toward the opposing 
sides of channel member 26 to secure the seal as- 
sembly within the channel by means of frictional en- 
gagement and/or an interference fit with the channel 
member, thereby facilitating easy installation without 
the need for retaining clips or slots in the channel 
member. 

A cross-section of the header portion 16 of the 
seal assembly 10 of the alternative embodiment is 
shown in Fig. 12. The details of the header portion 16 
are ge^nerally similar to those of the first preferred em- 
bodiment, shown in Fig. 3, the primary difference be- 
ing the means by which the seal assembly is secured 
to the inner and outer door panel parts 50 and 52, re- 
spectively. 

As with the A-pillar portion of the assembly, vari- 
ous conventional means can be used to secure the 
outer sealing element 30 to the inner sealing element 
28 along the header portion. Such means, as previ- 
ously described, include fusion, adhesion, and inter- 
ference fit or a combination thereof. 

The header portion of the inner sealing element 
28 and outer sealing element 30. respectively, have 
projecting fingers 60' and 62' with surfaces which re- 
siliently and siidingly engage and seal interior and ex- 
terior surfaces, respectively, of the upper periphery of 
the movable window pane 46, The fingers 60' and 
62* can project toward the edge of the window open- 
ing, as shown in Fig. 12, away from the window open- 
ing (in a manner analogous to that of projecting por- 
tions 42 and 44 shown in Fig. 2), or substantially per- 
pendicular to the glass pane (in a manner similar to 
projecting portions 60 and 62 shown in Fig. 3), so long 
as the fingers or projecting portions are effective at 
resiliently and siidingly engaging and sealing along 
the periphery of the window pane. Transitionar por- 



tions 64 and 66 provide a smooth, aesthetically pleas- 
ing transition between the seal assembly and the in- 
ner panel part 50 and the outer panel part 52, respec- 
tively. 

5 The inner and outer sealing elements 28 and 30. 

respectively, are provided with fingers 206 and 208 
which are resiliently biased outwardly away from the 
plane of the window pane in opposite directions to- 
ward the opposing door panel parts 58 and 52. re- 

10 spectively, to secure the sea! assembly to the window 
opening along the header portion by means of fric- 
tional engagement and/or an interference fit, thereby 
facilitating easy installation without the need for re- 
taining clips or slots in the parts 58 and 52. 

15 The details of the 6-pillar portion 14 of the seal 

assembly are similar to those of the A-pillar portion, 
and are shown in Fig. 13. A U-shaped channel 72 
serves as a rigid underlying structure and support 
means for the B-pillar side portion 14 of the seal as- 

20 sembly. The U-shaped channel 72 is fixedly secured 
to the door structure as to inner door panel part 69 
and outer door panel part 71 as by welding or other 
conventional means. Various means, as previously 
described, can be used for securing the outer sealing 

25 element 30 to the inner sealing element 28 along the 
B-pillar portion of the seal assembly. The B-pillar por- 
tion of the inner sealing element 28 and outer sealing 
element 30, respectively, have projecting portions 74 
and 76 with surfaces which resiliently and siidingly 

30 engage and seal interior and exterior surfaces, re- 
spectively, of the periphery of the window pane 46. 
Transitional portions 78 and 79 provide a smooth, 
aesthetically pleasing transition between the seal as- 
sembly and the inner panel part 69. The inner and out- 

35 er sealing elements 28 and 30, respectively, have fin- 
gers 210 and 212 which are resiliently biased out- 
wardly away from the plane of the window pane in op- 
posite directions toward the opposing sides of the U- 
shaped channel 72 to secure the seal assembly to the 

40 window opening along the B-pillar portion by means 
of frictional engagement and/or an interference fit, 
whereby easy installation, without the need for retain- 
ing clips or slots in the channel 72, is facilitated. 
As will be readily appreciated by those of ordi- 

45 nary skill in the art. the disclosed cross-sectional 
shapes for the header portion, side portions, beltline 
portions, and optional downwardly depending glass 
run extensions, are only Illustrative and can be read- 
ily modified or adapted to be used in vehicle window 

50 openings having a variety of different shapes and de- 
signs without departing from the functional aims dis- 
closed herein. Similarly, the disclosed means for se- 
curing the seal assembly to the window and for secur- 
ing the inner and outer sealing elements together to 

55 form a unitary seal assembly are only illustrative, with 
the various modifications and alternative means 
readily apparent to those of ordinary skill in the art be- 
ing within the functional aims disclosed herein. 
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In accordance with the preferred embodiments, 
the inner and outer seal elements. 28 and 30 respec- 
tively, are molded of a flexible thermoplastic material, 
preferably EPDM rubber, which is tough and resilient, 
and which can be molded with smooth, low-friction 
surfaces which can resilientty and slidtngly engage 
and seal the surfaces of a movable window pane. 

The thermoplastic materials used to form the seal 
assemblies can be compounded with various conven- 
tional additives as are known in the art including an- 
tioxidants, antimicrobials, lubricants, mold release 
agents, plasticizers, UV stabilizers, and the like, as 
desired. Additionally, thermoplastic elastomers such 
as EPDM can be compounded with known colorants 
to repeatably produce seal assemblies of generally 
any desired color In order to color coordinate the seal 
assembly with the show surfaces of the vehicle, e.g. 
the exterior body panels of the vehicle. 
^-.^ In order to promote better lut>ricating between the 

movable window pane and the surfaces of the seal 
assembly which engage the window pane surfaces, 
conventional flocking materials can be applied to the 
window pane engaging surfaces of the seal assembly 
using techniques well known in the art 

The seal assemblies can also be produced with 
integrally formed blowout dips or mirror patches 
thereby eliminating the need for separate compo- 
nents. 

In accordance with an independent aspect here- 
in, the seal assembly is fabricated by injection mold- 
ing the inner seal element and out seal element simul- 
taneously in a mold assembly having two mold cavi- 
ties separated by a removable divider plate, opening 
the mold to remove the divider and to apply adhesive 
to selected surfaces of the inner seal element, the 
outer seal element or both the inner and outer seal 
elements, and then closing the mold and bonding the 
two elements together to form a one-piece seal as- 
i;^' () sembly adapted to provide continuous sealing en- 

gagement between the periphery of a window open- 
ing in a vehicle and the periphery of a movable win- 
dow pane in the raised or dosed position. 

An injection press molding apparatus 120 is 
shown in cross section in Fig. 7. The mold generally 
comprises an upper die plate 122, a removable divider 
plate 124, and a lower die plate 126. The upper die 
plate and one side of the removable divider plate to- 
gether define either the inner or outer seal element 
mold cavity 1 28, and the lower die plate and the other 
side of the removable divider plate together define the 
other seal element mold cavity 130. With the mold 
closed as shown in Fig. 7, a suitat)Ie moldable ther- 
moplastic or thermosetting polymeric composition is 
substantially simultaneously injected into both of the 
mold cavities 128 and 130. Thermoplastic elastomers . 
are generally preferred because they have lower 
molding cycle times and are more easily compounded 
with colorants to consistently and repeatedly produce 



seal assemblies having any of a wide variety of de- 
sired colors. 

After the inner and outer sealing elements have 
been formed, the mold is opened and the divider plate 

5 is removed as shown in Fig. 8. With the mold open, 
adhesive materials are then applied to selected sur- 
faces of the inner sealing elements, outer sealing ele- 
ments or both, preferably by preprogrammed robotic 
means 132 as shown in Fig, 9. Additionally, functional 

10 coatings such as a flocking adhesive or low friction 
coating can be applied at this stage, preferably by pre- 
programmed robotic means 134. Thereafter, the mold 
is again closed, as shown In Fig. 10, without the div- 
ider between the inner and outer seal dies to secure 

15 the sealing elements together. Optionally, heat can 
be applied to the mold to. for example, cure the adhe- 
sive if a heat curable adhesive is used, or to fuse the 
elements together to form a one-piece sealing as- 
sembly. The mold is then opened and the finished 

20 seal assembly is removed. Alternatively, instead of 
flocking, an optional low friction coating can be ap- 
plied to selected surface at this stage instead of dur- 
ing the earlier stage before the mold is redosed with 
the divider removed. The completed seal assembly is 

25 then removed from the mold and the process can 
then be repeated to produce additional mold assem- 
blies. 



30 Claims 

1. A window seal assembly for a movable window, 
comprising; 

a dosed-loop sealing member adapted to 
35 be secured along the periphery of a window 

opening, the sealing member having inner and 
outer sealing elements adapted to cooperatively 
provide continuous sealing engagement with the 
Interior and exterior periphery of a movable win- 
40 dow pane. 

2. A window seal assembly as set forth in daim 1 , 
wherein the closed-loop sealing member is a one- 
piece construction having a pair of laterally 

45 spaced side portions, Induding an A-pillar side 

portion and a B-pillar side portion, a header por- 
tion, and a pair of spaced opposing beltline seal- 
ing strips which connect the A-pillar side portion 
with the B-pillar side portion, the spadng be- 
so tween the beltline sealing strips defining an 
opening through which a movable window pane 
can be raised or lowered. 

3. A window seal assembly as set forth in daim 2, 
55 wherein the inner and outer sealing elements are 

each formed as a single piece having a dosed- 
loop structure, and wherein the inner and outer 
seating elements are secured together to form 
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the seal assembly. 

A window seal assembly of any preceding claim 
wherein the seal assembly is formed of a resilient 
elastomeric material. 

A window seal assembly as set forth in claim 3. 
wherein the sealing elements are molded of a 
thermoplastic elastomeric material. 

A window seal assembly as set forth in claim 5, 
wherein the thermoplastic elastomeric material is 
EPDM rubber. 



10 



securing the inner sealing element and 
outer sealing element to each other to form a one- 
piece, closed-loop sealing member adapted to be 
secured along the periphery of a window open- 
ing, the sealing member having inner and outer 
sealing elements adapted to cooperatively pro- 
vide continuous sealing engagement with the in- 
terior and exterior periphery of a movable window 
pane. 

12. A method in accordance with claim 11, wherein 
the resilient elastomeric material is a thermoplas- 
tic elastomeric material. 



7. A window seal assembly as set forth in claim 5, 
further comprising a pair of downwardly depend- 
ing glass run extensions which serve as nonab- 
rasive, low friction guide liners for promoting 
smooth movement of the movable window pane 
as it is raised or lowered. 

8. A window seal assembly as set forth in claim 3, 
wherein one of the sealing elements has a ridge 
and the other has a groove which mates with the 
ridge to provide an interference fit which secures 
the sealing elements together. 

9. A window seal assembly as set forth in claim 3, 
further comprising means for securing the seal 
assembly along the periphery of a window open- 
ing, the securing means including a plurality of 
camming projections on the header and side por- 
tions, the camming projections being adapted to 
engage slots of the window opening, and includ- 
ing a plurality of hook extensions on each of the 
inner and outer beltline sealing strips, the hook 
extensions being adapted to engage slots along 
the bottom of a window opening. 

10. A window seal assembly as set forth in daim 3, 
further comprising means for securing the seal 
assembly along the periphery of a window open- 
ing, the securing means including a pair of fingers 
which are resiliently biased substantially out- 
wardly away from the plane of the window open- 
ing in substantially opposite directions toward the 
opposing door panel parts defining the window 
opening, to secure the seal assembly to the win- 
dow opening by means of frictional engagement. 

11. A method for forming a window seal assembly for 
a movable window comprising: 

molding from a resilient elastomeric mate- 
rial an inner sealing element having a continuous, 
dosed-loop structure; 

molding from a resilient elastomeric mate- 
rial an outer sealing element having a continuous, 
dosed-loop structure; and thereafter 
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13. A method in accordance with daim 12, wherein 
the thermoplastic elastomeric material is EPDM 
rubber. 

14. A method in accordance with daim 11, wherein 
the molding stej3S are achieved concurrently by 
injectktn molding in a mold assembly having two 
mold cavities separated by a removable divider 
plate. 



15. A method in accordance with daim 14, wherein 
the step of securing the inner sealing element 
comprises opening the mold and removing the 
divider, applying adhesive to selected surfaces of 
at least one of the sealing elements, and then 

30 dosing the mold to secure the sealing elements 

together. 

16. A method in accordance with claim 11, further 
comprising applying flocking adhesive, then 

35 flocking to surfaces of the molded sealing ele- 

ments which are intended to engage a window 
pane surface. 

17. A method in accordance with claim 11, further 
40 comprising applying a low friction coating to sur- 
faces of the molded sealing elements which are 
intended to engage a window pane surface. 

18. An injection molding apparatus forforminig a win- 
45 dow seal assembly for a movable window, the 

window seal assembly having a molded, one-pie- 
ce, dosed-loop, inner sealing element which is 
secured to a molded, one-piece, dosed-loop out- 
er sealing member, the apparatus comprising: 

50 a lower die plate; 

an upper die plate; and 
a removable divider plate, the lower die 
plate and one side of the removable divider plate 
together defining a mold cavity for one of the 

55 sealing elements, the upper die plate and the 

other side of the removable divider plate together 
defining a mold cavity for the other sealing ele- 
ment 
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